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(54) Pre-ffllabJe syringe and stopper assembly therefor 



(57) A pregnable hypodermic syringe is provided. 
The hypodermic syringe includes a syringe barrel hay- 
ing opposed proximal and (fetal ends and a drug- 
receiving chamber therebetween. The cftstal end of the 
syringe receives a needle cannula that is seafingfy and 
protectively covered by a cap. The proximal end of the 
syringe is sealed by a stopper assembly. The stopper 
assembly includes a distal stopper that is positioned 
adjacent the drug pre-fDIed into the syringe barrel. The 
distal stopper is formed to exhibit acceptably low sliding 
forces without the presence of lubricants deleterious to 



the drug. The stopper assembly further includes a prox- 
imal stopper formed from a material that exhibits 
acceptable microbiological seafing. Because the proxi- 
mal stopper is separated from the drug by the distal 
stopper the proximal stopper may be treated with any 
convenient lubricant, such as silicone on. The cfistaf 
stopper functions as a barrier between the drug and file 
lubricant such as silicone oil that is on or near the prox- 
imal stopper. The proximal stopper, on the other hand, 
provides the required microbiological sealing. 
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Description 

BACKGROUND OF THE INVENTION 

1- Field of the Invention. The subject invention 
relates generally to pre-fflled syringes and to stoppers 
for such syringes. 

2. Description o f the Prior Art. The prior art syringe 
includes an elongate barrel having opposed proximal 
and distal ends and a fluid receiving chamber therebe- 
tween. The distal end of the prior art syringe barrel 
includes a small diameter passage that communicates 
with the fluid receiving chamber and with the lumen of a 
piercing element, such as a pointed needle cannula or a 
Hunt-ended cannula, that is mounted to the syringe bar- 
rel The proximal end of the prior art syringe barrel is 
generally open for s&dabry receiving a plunger. The 
plunger typically includes a distal end configured to 
mate with a rubber stopper that Is in sliding fluid-tight 
engagement with the inner wall of the chamber. A distal 
force on the plunger and stopper urges fluid in the 
chamber through the passage of the syringe band and 
through the needle that communicates with the pas- 
sage. A prcDdmal force on the plunger and stopper urges 
fluid proodmalry through the passage and irrto the cham- 
ber of the prio- art syringe barrel 

Many prior art syringes remain empty until shortly 
prior to use. These prior art syringes are used by plac- 
ing the needle in communication with a<drug and mov- 
ing the plunger proximally to aspirate file drug into the 
chamber of the syringe barrel The drug may then be 
administered by placing the distal end of the needle in 
comnuiricafonwimtte 

device, and urging the plunger distafly to expel the drug 
from the syringe barrel. 

The filing of a syringe immediately prior to use 
requires the time, skfll and attention of the health care 
worker. HealBi care workers often work under emer- 
gency circumstances with numerous simultaneous 
demands for their torn, skffl and attention. At the very 
least fHBng a hypodermic syringe immediately prior to 
use creates an inconvenience for the heafthcare worker, 
and can create the potential for improper selection and 
dosing of a drug. 

Frictional forces between the rubber stopper and 
the syringe barrel can be significant and can impede a 
slow, predictable and accurate flow of drug into or out of 
the syringe barrel. As a result, most prior art syringes 
employ a low friction material or lubricant, oftentimes a 
silicone-based lubricant such as a silicone oil, to facili- 
tate the slkfing movement of the stopper in the syringe 
barrel. The lubricant may be applied as a coating over 
the stopper or may be applied to the walls of the cham- 
ber in the syringe barrel. 

To avoid problems associated with fitting the syringe 
immediately prior to use, pharmaceutical companies 
sometimes prefer t ship medicaments in pre-filed 
syringes. The pre-filed syringes are appropriately 
sealed, dearly labeled, and shipped to health care facil- 



ities .in property measured doses. Thus, a healthcare 
worker avoids many of the steps associated wth point 
of injection syringe fining. The healthcare worker merely 
accesses an appropriate pre-fiDed syringe and injects 
5 the required dose without the above descrtoed incon- 
veniences associated with fifing the syringe immecfi- 
ateiy prior to use Pre-fifled syringes are widely used for 
a broad range of drugs that have an acceptably long 
shelf life. However, owing to certain factors such as the 
io duration of storage which pre-fflled syringes might sus- 
tain, many drugs that are otherwise appropriate for pre- 
fifled syringes may sometimes be incompatible with the 
lubricant or low friction material, such as sSicone ofl, 
used to facilitate the sliding movement of the stopper 
is through the syringe barrel For instance, protein based 
drugs or drugs based on biogenetic technology may 
sometimes display compatibility difficulties respective of 
the silicone employed as a syringe lubricant 

The prior art includes stoppers with laminated films 
20 or coatings to reduce friction without using silicone- 
based lubricants. For example, US. Patent No. 
5,009,646 teaches laninatin g a rubber elastic body with 
a tetraftuoroethylene resin, an ethylenetetrafluoroethyl* 
erte resin or a UHMW pdyefrrytene resin. These lami- 
as rated stoppers may work well for syringes that are filled 
immediately prior to use. However, the laminated mate- 
rials may tend to creep after placement in the syringe 
barrel. As a resuft. microchanneJs are opened that may 
permit the drug in the syringe barrel to communicate 
30 with ambient air. Thus, the adequacy and effectiveness 
of the drug can be c om prom is ed by using these prior art 
stoppers laminated with a non-silicone, low friction 
material 

In view of these problems, certain drugs that would 
35 otherwise be appropriate for pre-fflled syringes must be 
filled immediately prior to use by the health care worker 
to avoid contaminating the drug, either because of the 
presence of lubricants or low friction materials such as 
sificone-based lubricants or contamination owing to 
40 unwanted communication with the ambient atmos- 
phere. 

SUMMARY OF THE INVENTION 

45 The subject invention is cfirected to ore-filled 
syringes and, in particular, to stopper assembles for 
pre-f illed syringes. The syringe of the subject invention 
mayinciude a syringe barrel with opposed proximal and 
distal ends and a fluid receiving chamber therebetween. 

so The distal end of the syringe barrel may include a tp 
having a narrow fluid passage extending therethrough 
and commurBcating with the chamber of the syringe 
barrel. A piercing element such as a sharply pointed 
needle cannula or a blunt-ended cannula may be 

55 securely mounted to the tip such that the lumen through 
the piercing element communicates with the chamber of 
the syrirfge~ barrel' A protective cap may be seafingry 
engaged over the distal end of the syringe barrel. The 
protective cap functions to seal the distal end of the 
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syringe barrel and to prevent accidental sticks with a 
piercing element that may be premourrted thereon. The 
proximal end of the syringe barrel is open for sBdably 
receiving a plunger and stopper assembly therein. 

A specified dose of a selected drug is pre-filted into 
the syringe barrel for subsequent shipment to a medical 
facility and storage at the medical facflriy until the drug is 
needed The end of the syringe barrel proximal of the 
drug dosage is protectively sealed by a sealing assem- 
bly in accordance with the present Invention- The seal- 
ing assembly includes proodma! and distal stoppers, 
which may be either spaced from one another, rest 
adjacent to one another or disposed interengaged with 
one another. The distal stepper may be formed from a 
resilient eJastomeric material, lb facilitate sliding, a low 
friction material may be laminated, sealed, glued, or 
otherwise disposed on the distal stopper. To avoid con- 
taminating effects on the drug hekl in the syringe barrel, 
the low friction material should be substantially free of 
materials Known to have adverse effects on drugs as 
hereinbefore recited, including silicone-based materials 
such as silicone oi. The materia! coated to the elasto- 
meric material of the distal stepper is selected to exh&t 
acceptable siting friction forces relative to tie wal of 
the syringe barrel. 

As noted above, silicone-free laminated or coated 
stoppers have been used in prior art syringes that are 
filled immediately prior to use, but have not been used 
for pretflled syringes due to the tendency of the lami- 
nate or coating on the stopper to creep so as to permit 
microchannels to open, lb offset this deficiency of the 
prior art the precoma! stopper is formed from a known 
elastomer that is appropriately lubricated with a lubri- 
cant One example of such a lubricant Is a silicone- 
based lubricant such as pdydimetrwlsiloxane silicone 
oil The proximal stopper functions as an absolute 
microbiological barrier that offsets the above noted 
sealing deficiencies of the distal barrier. Because the 
lubricating treatment of the proximal stopper is sepa- 
rated torn the drug by the distal stopper, the proximal 
stopper can be treated with any convenient lubricating 
material, including silicone-based lubricants such as sil- 
icone oU, without undue risk of contamination to the 
drug held hi the syringe barrel. Hence, contact between 
the drug and the lubricant is dramatically reduced H not 
efimmated so as to avoid the aforementioned problems. 

The lubricating treatment of the proximal stepper 
can be achieved by applying the lubricant directly to the 
^ proximal stopper or by applying the lubricant to the inner 
waDs of the syringe barrel after the distal stopper has 
been positioned. 

BRIEF DESCRIPTION QF THE DRAWINGS 

Fig. t is a longitudinal cross-sectional view of a pre- 
fiBed syringe with the distal stopper of the subject stop- 
per assembly. 



Fig. 2 is a longitudinal cross-sectional view similar 
to Fig. 1, but showing both the distal and precoma! stop- 
pers of the subject stopper assembly. 

Fig. 3 is a cross-sectional view similar to Fig. 2, but 
5 showing a second embodiment of the stopper assem- 
bly. 

Fig, 4 is a cross-sectional view similar to Figs. 2 and 
3, but showing a third embodiment of the stopper 
assembly. 

w Fig. 5 is a cross-sectional view similar to Figa 2-4, 
but showing a fourth errtxxfimefrt of the stopper assem- 
bly- 

Fig. 5a is an alternate configuration of the embodi- 
ment of Fig. 5. 

15 Fig. 6 is a cross-sectional view similar to Figs. 2-5, 
but showing a fifth embodiment of a stopper assembly. 

BEBMLEB PPSQRIPTK>N OF THE; PREFERREp 

EMBODIMENT 

so 

Turning now to the drawings, wherein like numerals 
denote ike components; a hypodermic syringe in 
accordance with the subject invention is identified gen- 
erally by the numeral 10 In Ftgs. 1 and 2. Syringe 10 

25 includes a generally cylindrical syringe barrel 12 having 
opposed proxima! and distal ends 14 and 16 and a fluid 
receiving chamber 1 8 therebetween. The syringe barrel 
12 can be formed of appropriate medical grade glasses, 
plastics, metals, or the like materials known to the 

so skilled artisan.. Distal end 16 of syringe barrel 12 
includes an elongate tip 20 having a passage 22 
extending therethrough and communicating with cham- 
ber 18 of syringe barrel 12. 

A piercing element 24 is disposed at the cSstal end 

is 16 of the syringe barrel 12. The piercing element 24 
includes a proximal end 26 mated to the syringe barrel 
14 and a dstal end 28. As has been previously 
explained, ft is within the purview of the present inven- 
tion that the piercing element 24 can entail sharply 

40 pointed needle cannulae, or Bunt-ended cannutae, 
such as those employed with the so-called needleless 
systems. For purposes of illustration but not of limita- 
tion, as herein shown, the piercing element 24 is herein 
formed as a sharply pointed, elongate needle cannula 

45 24 inducting the proximal end 26, a sharply pointed ds- 
tal end 28 and a lumen extending therebetween. Prcod- 
mal end 26 of needle cannula 24 is rigidly mounted to tip 
20 of syringe barrel 12. such that the lumen through 
needle cannula 24 communicates with passage 22 and 

so chamber 16 of syringe barrel 12. 

An elongate cap 30 is mounted over needle can- 
nula 24 and is reJeasabfy engaged to tip 20 of syringe 
barrel 12. Cap 30, which can be formed from a rigid 
materia) such as plastic, or which can be formed from a 

55 flexible material such as rubber, or from like materials or 
combinations known to the skilled artisan, may be con- 
figured ~wrth appropriate dimensionary sealing ele- 
ments, or the Rke, for dosing the lumen of the piercing 
element 24 fn fluid communication with the drug and to 
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otherwise protectively seal, engage or surround sharply 
pointed distal end 28 of needle cannula 24 and isolate 
same from the ambient environment Thus, cap 30 pre- 
vents ambient air from communicating with the lumen 
through needle cannula 24. 5 

A predetermined dose of a selected drug 32 is pre- 
fixed into chamber 18 of syringe barrel 12. and a distal 
stopper 34 is sBdabty advanced in chamber 18 toward 
drug 32. As illustrated, distal stopper 34 is formed of 
generally cylindrical shape to conform to the generally 10 
cylindrical dimensions of syringe barrel 12. Stopper 34 
includes opposed proximal and distal ends 36 and 38 
and a side surface 40 extending therebetween. As the 
skilled artisan wis appreciate, side surface 40 of distal 
stopper 34 may be characterized by a plurality of dr- is 
curmerentiaJly extending ribs. However, other embodi- 
ments of the distaJ stopper may have a substantially 
smooth cylindrical side surface. Distal stopper 34 is 
preferably formed from an eJastomeric material and, to 
effect good sliding action with the syringe barrel, larru- so 
rated or coated with a material selected to exhfcit low 
fricfion characteristics against the glass waOs of syringe 
barrel 12. The material laminated or coated to the distal 
stopper 34 should not exhfcit detrimental effects to the 
drug as hereinbefore mentioned and in particular. 25 
should be free of silicone-based materials such as sili- 
cone oiL For instance, the laminate or coating may be 
selected from the group consisting of teiraftooroethyt- 
ene resin, an ethylenetetrafkKKoethylene resin, a 
UHMW pdyefrytene resin, or various carbon coatings, so 
Thus, cfstal stopper 34 wiD be able to slide dtstaOy in 
chamber 18 for initial positioning adjacent drug 32 and 
tor subsequent urging drug 32 flirough the lumen of 
needle cannula 24. However, as noted above, the low 
friction material laminated or coated onto distal stopper 35 
34 has been known to risk creep over time, and hence 
may not be a perfect rrtecb i oiocjca j barrier for sealing 
drug 32 in pre-fiJled syringe 10. 

The above-referenced potential deficiency of distal 
stopper 34 is overcome by a proximal stopper 42 which. 40 
as shown In Fig. 2, cooperates with distal stopper 34 to 
define a stopper assembly 44. Proximal stopper 42 also 
is of generally cylindrical configuration and includes 
opposed praxbna] and distal ends 46 and 48 respec- 
tively and a side surface 50 extending therebetween. 45 
Prowmai end 46 of proximal stopper 42 includes mount- 
ing means for secure engagement with a plunger 52 of 
pre-ffited syringe 10. As depicted herein, the mounting 
means on proximal stopper 42 comprises a threaded 
aperture formed in precoma! end 46 of proximal stopper so 
42. A corresponding array of threads 54 is formed on 
the cistal end of plunger 52. Other mounting means can 
be employed, however. Distal end 48 of proximal stop- 
per 42 Is generally planar in the embodiment depicted in 
Fig. 2, and can be urged into abutting engagement with 55 
proximal end 36 of distal stopper 34. 

Proximal stopper 42 may be formed from rubber or 
other elastomeric material exhibiting microbiological 
sealing capabilities. AddSonaDy, because proximal 



stopper 42 will be separated f rom drug 32 by tie distal 
stopper 34. the proximal stopper 42 and/or syringe bar- 
rel 12 may be appropriately treated with many conven- 
ient lubricating materials, including sEcone-based 
lubricants such as silicone oil, to facilitate siding move- 
ment One silicone oil applicable to the stopper 42 may 
entail polydimethytsiloxane. In particular, a slcone 
coating may be applied to at least the generally cyfindri- 
cal side surface 50 of proximal stopper 42 prior to insert- 
ing proximal stopper 42 into syringe barrel 12. 
Afternalrvely. a silicone spray may be applied to the inte- 
rior surface of chamber 1 2 after having positioned cfetal 
stopper 34 as shown in Fig. 1. With either optional 
embodiment distal stopper 34 functions as a barrier 
that prevents contact of the lubricant such as silicone oil 
and torn the region of proximal stopper 42 with drug 32. 
Proximal stopper 42 exhibits microbiological sealing, 
and avoids problems of leaching thai might be displayed 
by distal stopper 34 overtime in pre-filted syringe 10. 

Pre-fiHed syringe 10 can be used substantially in 
the standard manner by merely removing cap 30 and 
urging plunger 52 cfetaDy to expel a selected amount of 
drug 32 through the lumen of needle cannula 24 and 
into a patient The slkfing dtetal rndvement of plunger 52 
can be carried out easily in view of the lew friction char- 
acteristics of the laminate or coating on distal stopper 
34 and in view of the lubricant treatment of proximal 
stopper 42. However, preened syringe 10 can be stored 
for a desirably long period of time in view of the excep- 
tional microbiological sealing provided by elastomeric 
proximal stopper 42 and in view of the barrier function 
performed by distal stopper 34 fiat separates drug 32 
from the lubricant such as silicone oil in proximity to 
proximal stopper 42. 

fig. 3 shews prefDled syringe 10 substantially as 
described and illustrated above, but with an alternate 
stopper assembly 144. More particularly, stopper 
assembly 144 includes a distal stopper 134 having an 
open proximal end 136, a closed cistal end 133 and a 
generally tubular skJewall 140 extending therebetween. 
Stopper assembly 1 44 further includes a proximal stop- 
per 142 with a proximal end 146 substantially Identical 
to proximal end 46 of proximal stopper 42 described 
and illustrated above. However, proximal stopper 142 
further includes a cistal end 148 defining an elongate 
projection extending into open distal end 136 of distal 
stopper 134 and contacting the wall defined by distal 
end 138. Tubular sktewafl 140 of distal stopper 134 w3l 
exert adequate resiient forces against tie cyfin*fcal 
wall of syringe barrel 1 2 to function as an adequate bar- 
rier between drug 32 and distal stopper 142. However, 
when plunger 1 52 is actuated by a user, the hollow con- 
figuration of cfetal stopper 134. coupled with contact 
between cistal stopper 134 and distal end projection 
146 of proximal stopper 142 will cause a slight deforma- 
tion and elongation of distal stopper 134. Distal stopper 
134 wiS thus be slightly deformed away from tie surface 
of syringe barrel 12, thereby substantially reducing 
forces between cfetal stopper 134 and syringe barrel 12 
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ami, hence, resulting in lower required forces to urge 
(fetal stopper 134 distaJTy for expelling drug 32 from 
chamber 18 In this case, rt w3l be realized that distal 
stopper 134 need not necessarily be formed of a low- 
friction material. Hence, the alternate stopper assembly s 
shown in Fig. 3 provides the sealing advantages 
referred to with respect to the Rg. 1 and 2 embodiment 
but with a significantly tower force required to move 
plunger 152 distally. 

Rg. 4 shows pre-fiHed syringe 10 substantially as io 
described and illustrated above, but employing a third 
stopper assembly 244. Stopper assembly 244 includes 
an axial ly short distal stopper 234 having a proximal end 

236 defining a locking projection 237 thereon Distal 
end 238 and side 240 of cSstal stopper 234 are structur- 75 
aly srmJar to those of cSstal stopper 34 shown in Rg. 1 
above. Stopper assembly 244 further includes a proxi- 
mal stopper 242 having a proximal end 246 substan- 
tially identical to that of proximal stopper 42 and a distal 
end 248 having a locking indentation 249 formed 20 
therein. In tris embodiment, proximal stopper 242 is sil- 
iconized Indentation 249 in (fetal end 248 of proximal 
stopper 242 is then locWngly engaged with projection' 

237 on proximal end 236 of distal stopper 234. Thereaf- 
ter, the finished assembly 244 is introduced into the 25 
syringe barrel 12. Plunger 250. which can be mated to 
proximal stopper 242 before or after preparation of the 
finished assembly 244, is used to sHdably advance stop- 
per assembly 244 as previously described. The ©re- 
assembly of proximal and distal stoppers 242 and 234 30 ' 
respectively can achieve certain assembly and manu- 
facturing efficiencies. Furthermore the relatively short 
axial length of dstal stopper 234 relative to proodmal 
stopper 242 can result in lower slicSng forces for advanc- 
ing plunger 248 ristaily. 35 

A fourth stopper assembly is illustrated in Rg. 5 and 
is identified generally by the numeral 344. Stopper 
assembly 344 includes a distal stopper 334 substan- 
tia^ identical to cSstal stopper 34 fflustrated in Figs, 1 
and 2. Stopper assembly 344 further includes a prood- 40 
mal stopper In tie form of a torotd and generally indi- 
cated by the numeral 342. The torddany-shaped 
stopper 342 nay take the form of an O-rrng; however, 
other cross-sections such as square, ovoid, or the fike 
are envfeionaWe. Stopper 342 is appropriately lubri* 45 
cated to achieve low frictional characteristics relative to 
internal walls of syringe barrel 12. Stopper assembly 
344 is used with a plunger 350 having a dstal end 362 
.* with an annular groove 354. As illustrated, the toroidatty- 
shaped proodmal stopper 342 is resflientiy engaged in so 
groove 354 of plunger 350. Distal end 352 of plunger 
350 with the proximal stopper 342 engaged thereon can 
be inserted into pre-ftled syringe 1 0 such that distal end 
352 of plunger 350 engages proximal end 336 of distal 
stopper 334. Alternately, as seen in Figure 5a. toroidal s$ 
proximal stopper 342 and the dstal stopper 334 may be 
disposed, affixed, a otherwise attached adjacent one 
another, with plunger 350 insertabte therein and forming 
a sealing area 351 with proximal stopper 342. 



Rg. 6 hows a further alternate embodiment that 
may be used in combination with elements of the Rg. 2 
ernbocfiment and/or the Bg. 4 eVrfccdirnent In particu- 
lar, Rg. 6 aiustrates a pre-fitled syringe 10 substantially 
identical to the pre-f filed syringe of Rg. 1. A distal stop- 
per 434 substantially identical to the distal stopper in 
Rg. 1 is sfidably inserted into open proximal end 14 of 
syringe barrel 12. As noted above, distal stopper 34 is 
formed from an eJastomeric material laminated or 
coated with a rxm-sificoneHbased material and exhal- 
ing desirable frictional characteristics relative to syringe 
barrel 12. However, as noted above, distal stopper 34 
may not provide adequate seafing for long term storage 
of pre-fHled syringe 10. Adequate sealing is, however, 
provided by a stopper 442 or other type of enclosure, for 
instance, a cap, a cover or the Ifce, which is seaSngfy 
engaged in open proxamal end 14 of syringe barrel 12. 
Stopper 442 is easily insertabJe and may be formed 
from a rubber or elastomer that provides good microbio- 
logical seafing capability. ImmerJately prior to use, stop- 
per 442 is removed, and a plunger without a stopper or 
with an appropriate lubricated stopper or non-sOicone 
laminated stopper as set forth and described above is 
inserted into open proximal end 14 of syringe barrel 12. 
The plmger inserted immedatefy prior to use may be 
plunger 52 as illustrated in Fig. 2 above or plunger 350 
aiustrated in Rg. 5 abova As still a further alternate, the 
stopper 442 may be used with the hoOow proximal stop- 
per 1 34 fflustrated in Rg. 3 above. After removal of the 
stopper, the plunger 152 and proximal stopper 142 
shown in Rg. 3 may then be sfidably inserted into open 
proximal end 14 of syringe barrel 12 for expelling drug 
32 from chamber 18. 

It wis be appreciated and understood by those 
skilled in the art that further and additional forms of the 
invention may be devised without departing from the 
spirit and scope of the appended claims, the invention 
not being fimfted to the specific embodiments shown. 

Claims 

1. A pre-ffitefale hypodermic syringe, comprising 

a syringe barrel having opposed proximal and 
cSstal ends and a drug-receiving chamber ther- 
ebetween, said distal end of said syringe barrel 
defining a passage communicating with said 
drug-receiving chamber; and • ^ 

a stopper assembly in said drug receiving 
chamber substantially adjacent a quantity of 
drug held in said chamber, said stopper 
assembly comprising a distal stopper formed 
from an eJastomeric material having a low-fric- 
tion material thereon, said low friction material 
substantially free of materials adverse to long- 
term storage of th drug held in the chamber. 
w said stopper assembly further conprising a 
proximal stopper formed from an eJastomeric 
material configured and dimensioned fordefin- 
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ing a biologically, sealed Interface with said 
syringe barrel, a lubricant being disposed at 
said interface for fecffitating sliding movement 
of said proximaJ stopper in said syringe barrel, 
whereby sail cfistal stopper isolates said drug s 
from said proximal stopper, and whereby said 
proximal stopper defines a biological barrier for 
preventing contamination of said drug. 

2. The pre-faiable syringe of Claim 1, wherein said io 
materials adverse to long-term storage of the drug 
held in the chamber comprise silicone-based lubri- 
cants. 

3. The pre-ffflabJe syringe of Claim 1. wherein said 75 
lubricant on said proximal stopper comprises sili- 
cone oil. 

4. The ore-tillable syringe of Claim 1. wherein said 
lubricant disposed at the interface is coated onto 20 
said proximal stopper. 

5. The prefiUaWe syringe of Claim 1, wherein said 
lubricant disposed at the interface is laminated onto 
said proximal stopper. ss 

& The pre-ffflable syringe of Claim 1, wherein said 
lubricant at said interface is coated onto portions of 
said syringe barrel between said cfistal stopper and 
said fjroxirnal end of said syringe barrel- so 



7. The pre-fiBable syringe of Claim 1, wherein sakj dis- 
tal stopper includes a dsial waft, a generally tubular 
side wall projecting prcodmaBy from said distal wail 
and a substantially open proximal end, said proxi- 
mal stopper including a distal end defining a projec- 
tion extending into said open proximal end of said 
distal stopper and engaging said cfistaJ wall of sad 
d$tal stopper. 



The pr*tmaUe syringe of Claim 1 , wherein said tow 
friction material is laminated onto tie cSstai stopper, 
the low friction material selected from the group 
consisting of tetraf luoroethylene resin, an ethylene* 
tertrafluoroethylene resin or a UHMW polyethylene 
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proximal and distal ends and a drug-receiving 
chamber therein for receiving a drug in portions of 
said chamber adjacent said distal end, said stopper 
assembly comprising a distal stopper comprising 
an eiastomeric material laminated with a alicone- 
free low friction material, said cfistal stopper being 
dimensioned and configured for disposition within 
said drug-receiving chamber in fluid-tight sfiding 
engagement with said syringe barrel, a proximal 
stopper having opposed proximal and distal ends 
Disposed such that said distal end of said proximaJ 
stopper is adjacent said distal stopper, said proxi- 
mal stopper being formed from an eiastomeric 
material and being dimensioned for disposition in 
said fluid receiving chamber in sliding btologicalty 
sealing engagement with said syringe barrel, said 
proximal stopper being coated with a silicone lubri- 
cant far facilitating^^ 
assembly in said syringe barrel 



. The pre-ffllable syringe of Claim 1. further compris- 
* big sealing means for sealing said passage com- 
municating with said drug receiving chamber. so 



1a The pre-frilable syringe of Claim 1. further compris- 
ing a ohig disposed in said drug receiving chamber 
and extending from said cfistal end of said syringe 
barrel to a location intermediate said proximal and 
distal ends. 



11. A stopper assembly for a pre-fBled syringe, said 
syringe including a syringe barrel having opposed 
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(54) Pre-fBlaMe syringe and stopper assembly therefor 



(57) A pre-f liable hypodermic syringe is provided. 
The hypodermic syringe includes a syringe barrel hav- 
ing opposed proximal and distal ends and a drug- 
receiving chamber therebetween. The cfetal end of the 
syringe receives a neecfle cannula that is seafingly and 
protectively covered by a capi The proximal end of the 
syringe is sealed by a stopper assembly. The stopper 
assembly includes a distal stopper that is positioned 
adjacent the drug pre-fiUed intofte syringe barrel The 
distal stopper is formed to exhibit acceptably low sliding 
forces without the presence of lubricants deleterious to 



the drug. The stopper assembly further includes a prox- 
imal stopper formed from a material that exhibits 
acceptable rrecrobiologicaJ sealing. Because the proxi- 
mal stopper is separated from the drug by the cfistaJ 
stopper toe proximal stopper may be treated with any 
convenient lubricant, such as silicone oil. The distal 
stopper functions as a barrier between the drug and the 
lubricant such as silicone ofl tfiat is on or near the prox- 
imal stopper. The proximal stopper, on the other hand, 
provides the required microbiological sealing. 
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